There is little information on the impact of pain on sexual health in later life. The aim of this analysis was to determine the association between self-reported pain and sexual health in older men and women. Data were collected for the nationally representative English Longitudinal Study of Ageing. Community-dwelling adults aged 50 years and older completed the Sexual Relationships and Activities Questionnaire in Wave 6 (2012/2013). Participants were asked (waves 1-6 [2002-2013]) whether they were "often troubled with pain" and, how severe was their pain; mild, moderate, or severe. The association between pain and sexual health was assessed using logistic regression. Analyses were stratified by sex, with adjustments made for age followed by adjustments for health and lifestyle factors, depressive symptoms, and socioeconomic status. Of the 3916 participants who reported having sexual activity in the past year, 28% of women and 23% of men reported experiencing moderate or severe pain often at Wave 6. After adjusting for age, compared with men experiencing no pain, men with moderate or severe pain reported less frequent intercourse and masturbation, more erectile difficulties, and more concerns about their sexual health. After age adjustment, there were no associations between pain severity and sexual health among women. Of the 1872 participants with a cumulative pain score, there were significant associations between reporting pain and concerns about sexual health in both men and women. Pain was associated with impairment in sexual health in men and women; however, the effect was more marked in men.
Introduction
The frequency of sexual activity generally declines with increasing age; however, a sizeable minority of men and women remain sexually active well into their 80 and 90 seconds and regard sexuality as an important part of life. 11 There is some evidence that sexual dysfunction is more strongly related to physical health than chronological age. 7 In a recent cohort study of men and women aged 50 years and older (N 5 6201), poorer general health was associated with poorer sexual health, including lower levels of sexual activity and a higher prevalence of problems with sexual functioning, particularly in men. 6 Chronic pain has been reported to have detrimental effects on sexual function and patients with chronic pain have greater sexual difficulties compared with pain-free controls. 9 Most research, however, has focused on patients either attending chronic pain clinics or with specific medical disorders. The extent to which pain impacts on sexual health in the general population remains largely unknown.
Using data collected from the English Longitudinal Study of Ageing (ELSA), a nationally representative survey of communitydwelling men and women aged 50 years and older in England, we examined the cross-sectional association between pain and sexual health.
Method

Study design
Details regarding subject recruitment and study design have been described previously. 17 Briefly, men and women aged 50 years or older living in private households in England contributed data to ELSA. Data collection has taken place every 2 years after Wave 1 (2002/2003) through a combination of face-to-face interviews and self-completed questionnaires. For the purpose of this analysis, data collected at Wave 6 (2012/2013) was used because this was the first wave in which the Sexual Relationships and Activities Questionnaire (SRA-Q) was incorporated into the study. A total of 10,601 participants took part in Wave 6, and 7079 (67%) completed the SRA-Q. The analysis in the current study was limited to nationally representative, core ELSA participants, aged 50 years or older (4400 participants were dropped, leaving data available on 6201). Because we were primarily interested in examining the association between pain and sexual health, we additionally restricted this analysis to those reporting "any" sexual activity in the past 12 months (2251 participants reported no sexual activity in the previous 12 months and 34 participants did not answer the question), leaving 2080 men and 1836 women (total n 5 3916; 55% of those who completed the SRA-Q in Wave 6) in the final sample. We looked also at the relationship between previous pain experience over the past 10 years and sexual health using a subgroup of 1872 participants who had (1) information about the occurrence of pain during Waves 1 to 6 and, (2) who completed the SRA-Q and, (3) reported having sexual activity in the past 12 months at Wave 6. Ethical approval for ELSA was granted from the National Research and Ethics Committee and all participants provided informed consent.
Assessments
Sexual health
The SRA-Q covers various domains of sexual health, including questions on sexual activities, sexual difficulties, and concerns with sexual functioning. The items making up the SRA-Q were taken from validated instruments 12, 13, 21 modified to ensure sex specificity and chosen to partly harmonise with the US National Social Life, Health and Aging Study 18 and the third UK National Survey of Sexual Attitudes and Lifestyles. 10 Face validity of the ELSA SRA-Q was evaluated among a subsample (n 5 45) of the ELSA pilot panel by trained interviewers under the guidance of NatCen Social Research. The SRA-Q has been used in previous analyses assessing sexual health in ELSA and has been found to be associated with well-being 6 and detrimental to the couple relationship 4 ; providing further evidence of its validity. The items taken from the SRA-Q for this analysis and their response sets, including the gender-specific questions, are presented in Table 1 . Participants completed the SRA-Q privately and all questionnaires were sealed on completion in an envelope. The male and female versions of the SRA-Q are freely available online at: http://www.elsa-project.ac.uk.
Pain
Two items adopted from the US Health and Retirement Study were used to measure pain in each wave of ELSA. These items have been used in previous analyses assessing pain in ELSA. 2, 20 Participants were asked at each wave of ELSA whether they were "often troubled by pain" and if so, they were asked "how bad is the pain most of the time? Is it… mild, moderate, or, severe" on a 3-point scale. Summary variables were created representing severity and frequency of pain. Participants were categorised by pain severity in Wave 6 as those who experienced no pain, mild pain often, and moderate/severe pain often. A "cumulative" pain score was defined based on the number of times a person reported pain in Waves 1 to 6. This was then categorised as: no pain in any wave of ELSA (n 5 642; 34.7%), any pain in 1 or 2 waves (n 5 552, 29.8%), 3 or 4 waves (n 5 314, 16.9%), and 5 or 6 waves (n 5 344, 18.6%). With 2 years between each wave of data collection, the cumulative pain scale covered 10 years. There were missing data on cumulative pain for 20 participants.
Other assessments
Participants were asked to provide information regarding their marital status and a summary variable was created categorising subjects as married/cohabiting, single (never married), divorced/separated, or widowed. Depressive symptoms were assessed using the shortform version of the Centre of Epidemiological Studies Depression 8-item scale. A score of 4 or more was used to define cases of elevated depressive symptoms. 16 Smoking status was determined by asking participants whether they smoke cigarettes at all nowadays (at Wave 6) with responses recorded as yes or no. Information was gathered regarding the typical frequency of alcohol consumption over the past year and results were coded to represent those who never or rarely (never-once or twice per year), regularly (once every 2 monthstwice a week), or very frequently (3 days a week-almost every day) drank alcohol. The age at which participants left full-time education was recorded as an indicator of socioeconomic status, with responses coded as 14 years or younger, 15 to 18 years old, and 19 years or older. To assess overall health status, participants were asked whether a doctor had ever told them whether they had any of a range of common conditions, including arthritis, asthma, cardiovascular diseases, hypertension, and diabetes. Responses were then summed to give a count of how many comorbidities they had and were categorised as none, 1, 2, or 3 or more.
Statistical methods
Descriptive statistics were used to provide a summary of participant characteristics and the frequency of responses to the SRA-Q by sex.
Logistic regression was used to examine the association between (1) the sexual health variables (which were dichotomised, Table 1 ) and pain severity (defined as none, mild, or moderate/severe) at Wave 6, and (2) sexual health variables and the number of times that subject reported pain in Waves 1 to 6 (none, 1-2 times, 3-4 times, or more than 4 times), with the results expressed as odds ratios (ORs) and 95% confidence intervals (CIs). The analyses were undertaken separately in men and women. In the first instance for both analyses, adjustments were made for age at Wave 6 (model 1), before further adjustments were made for smoking status, depressive symptoms, partner status, age at which participants left education, and the number of comorbidities reported at Wave 6 (model 2). These were included because they have been associated with reporting of pain/ sexual activity in previous studies. 5, 6 Sampling weights were used to correct for differential nonresponse, including to the SRA-Q and for sampling probabilities, and to calibrate back to the 2011 census population distributions for sex and age (full details are available from Table 2 Characteristics of subjects who reported any sexual activity in the past year. http://www.elsa-project.ac.uk). All analyses were conducted using STATA SE v13.1 (StataCorp, College Station, TX).
Results
Participant characteristics
Three thousand one hundred ninety-six subjects who reported sexual activity in the past 12 months and with data concerning pain were included in the analysis. Of these, 2373 participants reported no pain, 550 mild pain often, and 991 moderate or severe pain (2 subjects did not complete the question). Of those who were not sexually active, 1166 participants reported no pain, 254 reported mild pain often, and 829 reported moderate or severe pain often. Table 2 summarises the demographic and health characteristics of the analysis sample; the data presented are weighted to calibrate to the 2011 census (providing more accurate population estimates) and because of this, no formal statistical tests were undertaken (if the 95% CIs do not overlap, it is likely that the proportions are significantly different). For the 3916 participants providing data on sexual health and pain severity, the mean (SD) age was 64.8 (7.9) years for men and 63.4 (7.4) years for women at Wave 6. A greater proportion of men reported that they consumed alcohol more frequently (24.4% vs 18.6% reported consuming alcohol 3 or more days a week) than women. A greater proportion of women reported experiencing depressive symptoms (13.2% vs 9.6%) in comparison with men and reported moderate/severe pain more frequently (28.5% vs 22.6%). Similar sex differences were found in those 1872 participants with complete cumulative pain data. A greater proportion of women reported any pain in 3 or 4 waves than men (20.9% vs 15.3%) and in 5 to 6 waves (22.7% vs 17.2%).
Frequency of sexual relationships and activities questionnaire responses
Compared with women, a greater proportion of men reported frequent sexual desire (92.9% vs 72.7%) and masturbation (44.3% vs 15.9%) ( Table 3) . Compared with women, a greater proportion of men reported experiencing concern about their sexual desire (15.2% vs 10.7%), concern regarding sexual activity (13.3% vs 7.7%), and concern about orgasmic experience (10.8% vs 7.0%). A greater proportion of men also reported being concerned with their overall sex life (18.8% vs 13.1%). Sexual activity was found to decrease with age; however, no evidence was found of any significant age/pain interaction for any of the observed associations reported. As with the baseline characteristics, because the data presented are weighted percentages, we did not undertake any statistical analyses of these differences. Table 4 ), compared with men reporting no pain at any wave, men reporting any pain in 3 or 4 waves were significantly less likely to report frequent intercourse (OR 0.55 and 95% CI 0.35-0.86). This association remained significant after further adjustment (model 2). Compared with women reporting no pain at any wave, after adjusting for age, women reporting any pain in 1 or 2 waves were significantly less likely to report frequent intercourse (OR 0.66 and 95% CI 0.45-0.95) with the association remaining significant after further adjustment (model 2).
Pain and sexual activities
Pain and sexual difficulties
In men, in comparison with those who were pain-free, after adjustment for age, moderate or severe pain was found to be associated with an increased risk of erectile difficulties (OR 1.68 and 95% CI 1.27-2.21) (model 1, Table 5 ). This association was no longer significant after further adjustments were made (model 2). Pain severity was not significantly associated with any reported sexual difficulties in women.
In men, in comparison with those with no pain at any wave and after age adjustment, those reporting pain in 1 or 2 waves (OR 1.46 and 95% CI 1.04-2.07) and 5 or 6 waves (OR 1.70 and 95% CI 1.12-2.58) had significantly increased risk of reporting erectile difficulties ( Table 5 ). The association became nonsignificant after further adjustment. In women, after age adjustment, compared with those reporting no pain, those reporting pain in 3 or 4 waves (OR 2.31 and 95% CI 1.13-4.70) and in 5 or 6 waves (OR 2.17 and 95% CI 1.04-4.52) had significantly increased risk of reporting pain during sexual activities; however, the association was not significant after further adjustment (model 2). Frequency of self-reported sexual activities and problems among those reporting any sexual activity in the past year. 
Pain and sexual concerns
Pain severity seemed to have an effect on sexual concerns in men. After adjusting for age (model 1, were attenuated, they remained significant after further adjustment (model 2). No significant associations were found between pain and sexual concerns in women. Stronger associations were observed between the cumulative pain score and sexual health concerns in both men and women. After adjusting for age (model 1, Table 6 ), compared with men reporting no pain at any wave, those reporting pain in 1 or 2 waves (OR 1.71 and 95% CI 1.06-2.77) and those reporting pain in 5 or 6 waves (OR 1.83 and 95% CI 1.07-3.14) were found to have concerns about their sexual desire. Compared with women reporting no pain at any wave, those reporting pain in 5 or 6 waves were found to be more concerned about their sexual desire (OR 5 2.55 and 95% CI 1.22-5.35) and activity (OR 5 3.45 and 95% CI Table 4 Association of sexual activities with pain severity and cumulative pain, among those reporting any sexual activity in the past year. 1.54-7.72), and those reporting pain in 3 or 4 waves more concerned about their arousal (OR 5 3.16 and 95% CI 1.00-9.96). These associations were, however, no longer significant after further adjustment (model 2). Those reporting pain in 5 or 6 wave were also more concerned about orgasm (OR 5 3.23 and 95% CI 1.20-8.74), an association which persisted after further adjustment. Compared with men reporting no pain at any wave, men reporting pain in 1 or 2, 3 or 4, and 5 or 6 waves were found to be more concerned about the frequency of their sexual activities. This was true for both the age-adjusted and fully adjusted models. In comparison with women who did not report pain, those reporting pain in 5 or 6 waves were more likely to be concerned about their ability to orgasm (both model 1 and model 2). In comparison to men who did not report pain (all waves), those who reported pain in 3 or 4 and 5 or 6 waves, had a significantly greater concern about erection difficulties and this persisted after further adjustment (model 2). In comparison with men who did not report pain at any wave, men who reported pain in 3 or 4 waves (OR 1.85 and 95% CI 1.11-3.09) and 5 or 6 waves (OR 2.47 and 95% CI 1.56-3.90) had significantly higher overall concern regarding their sexual health in model 1, with the latter remaining significant in model 2. In comparison with women who Table 5 Association of sexual difficulties with pain severity and cumulative pain among those reporting any sexual activity in the past year. Association of sexual concerns with pain severity and cumulative pain among those reporting any sexual activity in the past year. reported no pain, after adjustment for age, those reporting pain in 5 or 6 waves were also found to have higher overall concern regarding their sex life (OR 2.50 and 95% CI 1.33-4.73).
Discussion
To the best of the authors' knowledge, this is the first populationbased study to explore the association between the occurrence of pain and sexual health in both older men and women. The results indicate that after adjusting for age, compared with painfree men, those reporting moderate or severe pain were significantly less likely to report frequent sexual intercourse, were less likely to engage in frequent masturbation, were more concerned about their sexual desires, sexual activities and their ability to have an erection, and experienced more erectile difficulties. However, many of the associations found between pain at Wave 6 and sexual health in men were explained by other health and lifestyle factors. By contrast, we did not observe that self-reported pain severity had an important effect on sexual health in women. The analysis assessing the impact of pain over cumulative waves was conducted to provide further information to help shed light on the results of the first analysis; the data on pain at Wave 6 provides information about recent pain, whereas the cumulative pain provides information about the recurrence or chronicity of the pain. The cumulative data may not include subjects with pain at Wave 6; however, recurrent/chronic pain may impact sexual health not just at the time of the pain but also in the future. Broadly, similar associations were found in men when looking at a cumulative pain score over a 10-year period; although unlike pain severity, in comparison with those reporting no pain, more frequent pain reporting during previous study waves was found to be associated with sexual concerns in both men and women.
Our results are consistent with findings, at least in relation to men, from a cross-sectional analysis by Tajar et al. 19 using data collected from 3206 men (mean age of 60 years) who participated in the population-based European Male Ageing Study (EMAS). In EMAS, pain was associated with higher sexual functioningrelated distress scores after adjustments were made for putative confounding factors. In addition, men reporting some pain in EMAS (defined as reporting pain although that did not satisfy the American College of Rheumatology's criteria for chronic widespread pain) had poorer overall sexual functioning; however, the association was confounded by the effects of age, depression, and alcohol intake. Our data are less consistent with previous studies using data collected from clinic patients (with fibromyalgia syndrome, 14 chronic prostatitis/chronic pelvic pain, 15 and rheumatoid arthritis 1 ), indicating that chronic pain has a detrimental effect on sexual activity in both men and women. That these clinic-based studies observed stronger relationships between pain and sexual activity may be due in part to differences in the subjects studied, including patients with diagnosed pain syndromes associated with rheumatoid arthritis, fibromyalgia, and other musculoskeletal disorders, which may themselves impact independently on sexual health.
Many of the significant associations found after age adjustment among men in the current study became nonsignificant after adjustments for putative confounding factors were made. This is consistent with previous research showing the link between pain and sexual functioning can be largely explained by psychological factors, mainly depression. 5, 19 Our results are also consistent with previous findings that pain impacts more on men's sexual health than women's. Lee et al. 6 reported that sexually active men had higher levels of concern regarding their sexual health than women at all ages; however, why self-reported pain severity has more of a negative impact on the sexual health of men than on women remains poorly understood. Previous studies have shown that chronic diseases and physical health problems have more of an impact on men's sexual function than women's, 3, 8 and that a commonly reported reason for both men's and women's lack of sexual activity is the poor health of the male partner. 8 There were some differences in the significance of effects in the analysis of pain severity and the cumulative pain score. For sexual concerns, the effects seemed to be more marked for the cumulative pain score rather than pain severity reflecting perhaps the impact of more persistent/recurrent pain on the psychological aspects of sexual health. There did not seem to be any important difference for the variables of sexual activities/difficulties.
The current study has a number of strengths including the large, nationally representative community-based cohort spanning the ages of 50 years and older; however, there are certain limitations that need to be considered. The finding that women with pain in Wave 6 were more likely to experience an increase in sexual desire compared with women without pain is an unexpected finding; this was only observed in the adjusted analysis and there were no other significant associations suggesting a beneficial effect of pain on any of the other sexual health variables and it is possible that this may be a type 2 error. The cohort comprised community-dwelling, predominantly white older adults, and caution is needed when extrapolating findings beyond this group. The pain variable captured in ELSA did not specify a particular time window. However, asking whether participants were "often troubled by pain" is likely to have excluded those suffering from acute pain, although we cannot be certain of this. The pain measure was also self-reported and, therefore, subject to errors of recall. Any such misclassification of pain would tend, however, to result in an attenuation of any observed associations. The cross-sectional design of the study does not allow for the examination of the temporal relationship between pain and sexual health; however, it seems unlikely that poorer sexual health would result in the occurrence of pain. It is possible that participants who did not complete the SRA-Q may have differed from those who did complete it; they may have had preexisting sexual problems or believed that they have "retired" from sex. To account for this, we included nonresponse weights in the analysis; by weighting for nonresponse to the SRA-Q, we account for the variation in response according to demographic and health characteristics. However, these weights will not have accounted for any sexual health characteristics that were unrelated to the factors used for weighting, and it is possible, therefore, our data may overestimate the prevalence of sexual activities and potentially underestimate the prevalence of sexual problems.
In conclusion, pain is associated with impairment in sexual health in men and women; however, the effect seems to be more marked in men and stronger for sexual concerns than sexual function and activity.
